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MULTI-DEVICE LOCATION MONITORING 
SYSTEM 

RELATED APPLICATIONS 

This application claims priority under 35 USC §ll9 
based on US. Provisional Application Ser. No. 60/745931, 
?led Apr. 28, 2006, the disclosure of Which is incorporated 
herein by reference. 

BACKGROUND 

1. Technical Field of the Invention 
Implementations described herein relate generally to 

mobile devices and, more particularly, to using passive near 
?eld communication (NFC) to activate tracking of a mobile 
device. 

2. Description of Related Art 
Accurate geographic location tracking is advantageous in 

many commercial and emergency situations. For example, it 
may be extremely bene?cial to enable geographic location 
tracking of customers or users to provide for rapid location in 
emergency situations. For commercial initiatives, it may be 
desirable to charge or bill a user for time actually spent using 
a service in a knoWn location or for adjusting billing based on 
the activity being performed. Accordingly, it Would be desir 
able to provide simple and e?icient systems for providing 
such tracking functionalities. 

SUMMARY 

According to one aspect, a method comprises receiving a 
Wireless location tracking activation signal; initiating loca 
tion monitoring based on the received Wireless location track 
ing activation signal; periodically determining a geographic 
location; and transmitting the geographic location to a remote 
device. 

Additionally, the Wireless location tracking activation sig 
nal is transmitted using a near ?eld communication (NFC) 
protocol. 

Additionally, the receiving may include receiving the Wire 
less signal via a passive Wireless receiver. 

Additionally, the initiating the location monitoring 
includes using poWer from the Wireless location tracking 
activation signal to transmit a signal from the passive Wireless 
receiver to location monitoring logic for initiating the loca 
tion monitoring. 

Additionally, the periodically determining a geographic 
location may include receiving global positioning satellite 
signals; and calculating the geographic location based on the 
received global positioning satellite signals. 

Additionally, the periodically determining a geographic 
location may include receiving cellular radiotelephone loca 
tion signals; and calculating the geographic location based on 
the received cellular radiotelephone location signals. 

Additionally, the transmitting the geographic location to a 
remote device may include including the geographic location 
in cellular radiotelephone registration signals; and periodi 
cally transmitting the cellular radiotelephone registration sig 
nals to an antenna associated With a cellular service provider. 

Additionally, the transmitting the geographic location to a 
remote device may include establishing a Wireless connection 
With a Wireless access point via a Wireless netWork; and 

periodically transmitting the geographic location to the 
Wireless access point. 

Additionally, the Wireless netWork is an IEEE 802.1 1 Wire 
less netWork. 
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2 
Additionally, the method may include storing the geo 

graphic location in a memory; and transmitting the geo 
graphic location to the remote device from the memory. 

Additionally, the method may include receiving a Wireless 
location tracking deactivation signal; and using poWer from 
the Wireless location tracking deactivation signal to terminate 
the location monitoring Wireless signal is associated With 
information identifying the ?rst mobile device. 

According to another aspect, a mobile device includes a 
passive Wireless transceiver, a geographic location device, 
and a Wireless transceiver. The passive Wireless receiver 
receives a ?rst activation signal from another mobile device, 
and transmits a second activation signal using poWer from the 
?rst activation signal. The geographic location device 
receives the second activation signal, receives location moni 
toring signals from remote location monitoring devices in 
response to receiving the second activation signal, calculates 
geographic location information based on the received loca 
tion monitoring signals, and transmits a geographic location 
information signal including the geographic location infor 
mation. The Wireless transceiver receives the geographic 
location information signal, establishes a Wireless connection 
With a remote device in response to receiving the geographic 
location information signal, and transmits the geographic 
location information to the remote device via the Wireless 
connection. 

Additionally, the passive Wireless transceiver receives the 
?rst activation signal via a near ?eld communication (NFC) 
protocol. 

Additionally, When transmitting the second activation sig 
nal, the passive Wireless receiver is con?gured to transmit the 
second activation signal via a bus. 

Additionally, the mobile device includes a mobile tele 
phone. 

Additionally, When establishing a Wireless connection, the 
Wireless transceiver is con?gured to establish a cellular radio 
telephone Wireless connection With the other mobile device. 

Additionally, When establishing a Wireless connection, the 
Wireless transceiver is con?gured to establish a Wireless data 
connection With the other mobile device. 

According to yet another aspect, a netWork device com 
prises means for receiving a ?rst location tracking activation 
signal using a near ?eld communication (NFC) protocol; 
means for transmitting a second location tracking activation 
signal in response to receiving the ?rst location tracking 
activation signal, the second location tracking activation sig 
nal causing location monitoring logic Within the netWork 
device to poWer up; means for determining a geographic 
location of the netWork device upon poWer up of the location 
monitoring logic; and means for transmitting the determined 
geographic location to a remote device. 

Additionally, poWer for transmitting the second location 
tracking activation signal may be draWn from the ?rst location 
tracking activation signal 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and constitute a part of this speci?cation, illustrate an 
embodiment of the invention and, together With the descrip 
tion, explain the invention. In the draWings, 

FIG. 1 is a diagram of an exemplary system in Which 
systems and methods consistent With principles of the inven 
tion may be implemented; 

FIG. 2 is a diagram ofan exemplary mobile device ofFIG. 
1; 
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FIG. 3 is a ?owchart of an exemplary process for activating 
geographic location tracking; 

FIG. 4 is a ?owchart of an exemplary process for deacti 
vating geographic location; and 

FIG. 5 is an exemplary diagram of the processing described 
With respect to FIG. 3. 

DETAILED DESCRIPTION OF EMBODIMENTS 

The folloWing detailed description of the invention refers 
to the accompanying draWings. The same reference numbers 
in different draWings may identify the same or similar ele 
ments. Also, the folloWing detailed description does not limit 
the invention. 
A method is described for passively activating geographic 

location tracking or monitoring based on a location tracking 
activation signal received from another device. 

Exemplary System 

FIG. 1 is a diagram of an exemplary system 100 in Which 
systems and methods consistent With principles of the inven 
tion may be implemented. As illustrated in FIG. 1, system 100 
may include mobile device 110-A and 110-B, referred to 
collectively as “mobile devices 110.” The number of mobile 
devices illustrated in FIG. 1 is provided for simplicity. In 
practice, a typical system may include more mobile devices 
than illustrated in FIG. 1. 

Mobile devices 110 may include cellular radiotelephones 
With or Without a multi-line display; Personal Communica 
tions System (PCS) devices that may combine a cellular 
radiotelephone With data processing, facsimile and data com 
munications capabilities; Personal Digital Assistants (PDAs) 
that can include a radiotelephone, pagers Internet/intranet 
access, Web broWser, organiZer, calendar and/or a global 
positioning system (GPS) receiver; laptop and/or palmtop 
receivers or an appliance that includes a radiotelephone trans 
ceiver; and/ or other similar types of devices. Mobile devices 
110 may also be referred to as “pervasive computing” 
devices. 

In one implementation consistent With the principles of the 
invention, mobile devices 110 may communicate Wirelessly 
using a number of short distance Wireless communication 
protocols. For example, mobile devices 110 may communi 
cate using the near ?eld communication (NFC) protocol, 
Which is a short-range Wireless connectivity standard that 
uses magnetic ?eld induction to enable communication 
betWeen devices When they are touched together or brought 
Within a feW centimeters of each other. Mobile devices 110 
may also communicate using one or more other short distance 
Wireless communication protocols, such as the Bluetooth 
protocol, the IEEE 802.11 protocol, etc. that may operate at 
longer distances. 

Exemplary Mobile Device Con?guration 

FIG. 2 is an exemplary diagram of mobile device 110-A. It 
Will be appreciated that mobile device 110-3B may be simi 
larly con?gured. As illustrated, mobile device 110-A may 
include processing logic 205, a memory 210, an input device 
215, an output device 220, a poWer supply 225, active NFC 
logic 230, passive NFC logic 235, location monitoring device 
240, Wireless logic 245, and antennas 250-265. It Will be 
appreciated that mobile device 1 10-A may include other com 
ponents (not shoWn) that aid in receiving, transmitting, and/ or 
processing data. Moreover, it Will be appreciated that other 
con?gurations are possible. 
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Processing logic 205 may include any type of processor or 

microprocessor that may interpret and execute instructions. 
In other implementations, processing logic 205 may be 
implemented as or include an application speci?c integrated 
circuit (ASIC), a ?eld programmable gate array (FPGA), or 
the like. Memory 210 may include a random access memory 
(RAM) or another type of dynamic storage device that may 
store information and instructions for execution by process 
ing logic 205, a read only memory (ROM) or another type of 
static storage device that may store static information and 
instructions for the processing logic 205, and/or some other 
type of magnetic or optical recording medium and its corre 
sponding drive for storing information and/or instructions. 

Input device 215 may include a device that permits a user to 
input information to mobile device 110-A, such as a key 
board, a keypad, a mouse, a pen, a microphone, one or more 
biometric mechanisms, and the like. Output device 220 may 
include a device that outputs information to the user, such as 
a display, a printer, a speaker, etc. PoWer supply 225 may 
include a battery, or the like, for providing poWer to the 
components of mobile device 110-A. 

Active NFC logic 230 may include a transmitter device 
capable of transmitting data and control signals using the 
NFC protocol. For example, in one exemplary implementa 
tion, active NFC logic 230 may transmit an activation signal 
to another mobile device that causes the other mobile device 
to activate its location monitoring logic. Active NFC logic 
230 consumes poWer from poWer supply 225 When transmit 
ting data and control signals. 

Passive NFC logic 235 may include a receiver device 
capable of receiving data and control signals using the NFC 
protocol. Unlike active NFC logic 230, passive NFC logic 
235 does not consume poWer frompoWer supply 225. Instead, 
passive NFC logic 235 may receive a carrier ?eld from 
another mobile device and use the poWer from that carrier 
?eld to activate location monitoring logic 240. Thus, passive 
NFC logic 235 does not consume poWer When receiving data 
and control signals, but rather draWs its operating poWer from 
the electro-magnetic ?eld provided by the other mobile 
device. In another implementation, passive NFC logic 235 
may be initially provided in a non-poWered state, but may 
draW poWer from poWer supply 225 in response to a received 
NFC signals. In one implementation consistent With the prin 
ciples of the invention, passive NFC logic 235 may transmit a 
location tracking activation signal to location monitoring 
logic 240 in response to receiving a location tracking activa 
tion signal from another mobile device (or other device). 
Passive NFC logic 235 may transmit the location tracking 
activation signal, for example, via a bus Within mobile device 
110-A. 

In one implementation consistent With principles of the 
invention, location monitoring logic 240 may include a GPS 
receiver or other chipset suitable for tracking or otherWise 
acquiring or calculating a geographic or spatial position of 
mobile device 110-A. In other exemplary implementations, 
location monitoring logic 240 may include logic con?gured 
to use multiple cellular radiotelephone signals to calculate a 
geographic location. Location monitoring logic 240 may 
interface With processing logic 205, memory 210, and poWer 
supply 225 by Way of one or more busses (not shoWn). Addi 
tionally, location monitoring logic 240 may also interface 
With one or more antennas 250-265 to receive one or more 

location-related signals. 
In one speci?c implementation, location monitoring mod 

ule 220 may include a tWelve-channel GPS (global position 
ing system) receiver capable of receiving up to tWelve simul 
taneous GPS satellite signals via antenna 260. As is knoWn in 
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the art, the GPS system is comprised of 27 GPS satellites (24 
active and 3 backups) each con?gured to orbit the earth tWice 
each day. The positions of the satellites are such that at least 
four GPS satellites are “visible” in the sky at any one time. 
Each satellite generates a radio signal include time and date, 
latitude, longitude, satellite identi?cation information and 
ephemeris data. Ephemeris data may include information 
such as satellite health, position in the sky, and availability. 

In order to accurately track the location of mobile device 
110-A in tWo dimensions (e.g., no altitude or Z-direction) 
signals from at least three satellites should be received, thus 
resulting in a knoWn location on the Earth’s surface using a 
concept knoWn as 3-D trilateration. In generally, trilateration 
Works because the speed of the satellite signals and their 
respective locations are knoWn. By accurately synchronizing 
the clocks on the mobile devices and the satellites, a time 
taken for the GPS receiver to “receive” a signal from each 
satellite may be used to identify the distance from the satellite 
to the receiver. Once distances from at least three satellites 
have been determined, the receiver’s location may be deter 
mined, since there Will be only one point on the Earth’s 
surface that meets each of these distances. For more precise 
location identi?cation including the receiver’s altitude, a 
fourth satellite signal may be required. It should be under 
stood that signals from more that four satellites may also be 
received at any one moment, thereby enhancing the perfor 
mance of location monitoring logic 240. 

In one implementation consistent With principles of the 
invention, location monitoring logic 240 may include a local 
memory (not shoWn) for storing satellite ephemeris or other 
data for a predetermined period of time. Alternatively, loca 
tion monitoring logic 240 may interconnect With memory 210 
for storage of this information. 

Wireless logic 245 may include a transceiver device 
capable of transmitting and receiving data and control signals 
using a Wireless communications protocol such as a cellular 
radiotelephone protocol (e.g., OSM (global system for 
mobile communications), PCS personal communication ser 
vices), FDMA (frequency division multiple access), CDMA 
(code division multiple access), TDMA (time division mul 
tiple access), etc.). In additional implementations, Wireless 
logic 245 may use short distance Wireless communication 
protocols such as the Bluetooth protocol, one or more of the 
ISLE 802.1 1 protocols, the WiMax protocol, the Ultra Wide 
band protocol, or any other suitable Wireless communication 
protocol. 

Antennas 250-265 may include, for example, one or more 
directional antennas and/or omni directional antennas. 
As Will be described in detail beloW, mobile device 110-A, 

consistent With the principles of the invention, may initially 
establish a short distance Wireless connection With another 
device, such as mobile device 110-B. In response to this 
connection, location monitoring logic 240 of mobile device 
110-A may begin tracking or identifying the location of 
mobile device 110-A. Once calculated, the location informa 
tion may then be relayed or otherWise transmitted to mobile 
device 110-B or another remote device via Wireless logic 245. 
Mobile device 110-A may perform these operations and other 
operations in response to processing logic 205 executing soft 
Ware instructions contained in a computer-readable medium, 
such as memory 210. A computer-readable medium may be 
de?ned as a physical or logical memory device and/or carrier 
Wave. 

The softWare instructions may be read into memory 210 
from another computer-readable medium or from another 
device via, for example, Active and Passive NFC logic 230 
and 235 or Wireless logic 245. The software instructions 
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6 
contained in memory 210 may cause processing logic 205 to 
perform processes that Will be described later. Alternatively, 
hardWired circuitry may be used in place of or in combination 
With softWare instructions to implement processes consistent 
With the principles of the invention. Thus, implementations 
consistent With the principles of the invention are not limited 
to any speci?c combination of hardWare circuitry and soft 
Ware. 

Exemplary Processing 

FIG. 3 is a ?owchart of an exemplary process for enabling 
location monitoring via a short distance Wireless connection 
in an implementation consistent With the principles of the 
invention. It Will be assumed for this process that mobile 
device 110-B Wants to establish a short distance Wireless 
connection With mobile device 110-A. It is further assumed 
that scanning has been deactivated on mobile device 110-A. 
Thus, mobile device 110-A devotes no poWer to NFC active 
logic 230, NFC passive logic 235, or Wireless logic 240. 
Mobile device 110-A may be considered as operating in a loW 
poWer (or nearly no poWer) mode. 

Processing may begin With mobile device 110-B transmit 
ting an NEC location tracking activation signal to mobile 
device 110-A (act 300). Mobile device 110-B may transmit 
the location tracking activation signal via NEC active logic 
230. The sending of the location tracking activation signal 
may be triggered by some event. For example, in one imple 
mentation consistent With the principles of the invention, a 
user of mobile device 110-B may cause mobile device 110-B 
to transmit the location tracking activation signal in response 
to a command from the user (e.g., the user pressing one or 
more buttons on mobile device 110-B). In an alternative 
implementation, mobile device 110-B may transmit the loca 
tion tracking activation signal Without the user’ s input (e. g., in 
response to a program running on mobile device 110-B). In 
one exemplary implementation, mobile device 110-B may 
transmit information identifying a particular device to Which 
mobile device 110-B desires to establish a connection as part 
of or in addition to the activation signal. 

For the purposes of this embodiment, it should be assumed 
that mobile device 110-A is in close proximity to mobile 
device 110-B. Mobile device 110-A may receive the location 
tracking activation signal from mobile device 110-B (act 310) 
via, for example, passive NFC logic 235. Passive NFC logic 
235 may draW poWer from the location tracking activation 
signal to transmit a location tracking activation signal (Which 
may be the same as or different from the location tracking 
activation signal received by passive NFC logic 235) to loca 
tion monitoring logic 240 (act 320). By using passive NFC 
logic 235, a user of mobile device 110-A is not required to 
actively enable reception of the location tracking activation 
signal, although this explicit command may be incorporated 
into mobile device 110-A, if desired. Mobile device 110-A 
may transmit the location tracking activation signal to loca 
tion monitoring logic 240 via a bus Within mobile device 
110-A. In another implementation consistent With principles 
of the invention, passive NFC logic 235 may transmit the 
location tracking activation signal to location monitoring 
logic 240 by Way of one or more busses and through process 
ing logic 205, Where it may be modi?ed or supplemented With 
additional information. 
When received by location monitoring logic 240, the loca 

tion tracking activation signal may cause location monitoring 
logic 240 to initiate acquisition of location monitoring signals 
from via one or more of antennas 255-265 (act 325). It is then 
determined Whether at least three location monitoring signals 
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have been properly acquired (act 330). If not, the process 
returns to act 325 for continued signal acquisition. However, 
if at least three location monitoring signals have been prop 
erly acquired, location monitoring logic 240 may begin cal 
culating the geographic location of mobile device 110-A 
based on the received location monitoring signals (act 335). 
Once location monitoring has been activated, calculated loca 
tion information may be transmitted to memory 210 (act 340). 

In an alternative implementation consistent with principles 
of the invention, receipt of the location tracking activation 
signal does not initiate location monitoring signal acquisi 
tion, but instead initiates calculation and storage of location 
information based on the location monitoring signals. 

In one exemplary embodiment, the calculated location 
information may include latitude, longitude, time, and date, 
although additional information may also be generated by 
location monitoring logic 245. Location monitoring logic 240 
may calculate and store location information at a predeter 
mined interval. One exemplary interval is approximately 5 
times per second, although less frequent calculations may be 
performed to reduce memory consumption and processing 
resources of location monitoring logic 240. 

Once generated by location monitoring logic 240 and 
stored in memory 210, the calculated location information 
may be transmitted to wireless logic 245 for inclusion in 
wireless signals transmitted by device wireless logic 245 (act 
345). In accordance with one exemplary implementation, 
status signals transmitted between wireless logic 245 and a 
cellular radiotelephone provider may include the calculated 
location information, thereby enabling the cellular provider 
to identify and track the location of mobile device 110-A. 
These status signals may be transmitted periodically by 
mobile device 110-A, or alternatively, may be periodically 
requested by the cellular provider via wireless logic 245. In 
another implementation consistent with principles of the 
invention, wireless logic 245 may, either autonomously, or 
upon request, transmit the location information to a wireless 
base station or other similar device associated with the wire 
less communications protocol being implemented. For 
example, a location logging device may be associated with a 
network of 802. 11 (g) wireless access points. Upon request of 
the location logging device, the wireless access points may 
transmit requests for location information to mobile device 
110-A. In response, mobile device 110-A may reply with the 
stored location information. 
By enabling e?icient and on-demand location monitoring 

of user mobile devices 110-A, systems and methods consis 
tent with principles of the invention may enable more accu 
rate billing systems and may enhance safety responsiveness 
for certain activities. In one implementation, systems and 
methods consistent with the invention may be implemented 
within a pay-per-use environment, such as snow skiing, 
amusement park attendance, park or museum attendance, etc. 
In such environments, accurate knowledge of where a user is 
and for how long they remain in each location may be used to 
accurately charge the user for appropriate usage. 
Upon cessation of the location tracking activity, location 

tracking may be similarly deactivated in mobile device 110 
A. FIG. 4 is a ?owchart of an exemplary process for disabling 
location monitoring via a short distance wireless connection 
in an implementation consistent with the principles of the 
invention. 

Processing may begin with mobile device 110-B (or other 
NFC capable device 110) transmitting an NFC location track 
ing deactivation signal to mobile device 110-A (act 400). 
Mobile device 110-B may transmit the location tracking 
deactivation signal via NFC active logic 230. 
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Mobile device 110-A may receive the location tracking 

deactivation signal from mobile device 110-B (act 410) via, 
for example, passive NFC logic 235. As with location track 
ing activation process described above, passive NYC logic 
235 may draw power from the location tracking deactivation 
signal to transmit a location tracking deactivation signal 
(which may be the same as or different from the location 
tracking deactivation signal received by passive NFC logic 
235) to location monitoring logic 240 (act 420). By using 
passive NFC logic 235, a user of mobile device 110-A is not 
required to actively enable reception of the location tracking 
deactivation signal. 
When received by location monitoring logic 240, the loca 

tion tracking deactivation signal may cause location monitor 
ing logic 240 to disable or cease acquisition of location moni 
toring signals from via one or more of antennas 255-265 (act 
425). Alternatively, the location tracking deactivation signal 
may cause location monitoring logic 240 to disable or cease 
calculation of location information based on the received 
signals. In yet another implementation, reception of the loca 
tion tracking deactivation signal may cause location monitor 
ing logic 240 to disable or cease transmission of calculated 
location information via wireless logic 245. 

EXAMPLE 

The following example illustrates the above processing. 
FIG. 5 is an exemplary diagram of one illustrative example of 
the processing described with respect to FIGS. 3 and 4. For 
the present example, assume that mobile device 110-B is 
associated with an activity manager 500 (e.g., a ski resort 
operator). Further assume that mobile device 110-B wants to 
enable location tracking for mobile device 110-A, so that the 
location of mobile device 110-A is subsequently transmitted 
to activity manager 500. The processing of FIG. 5 may begin 
with mobile device 110-1B transmitting a location tracking 
activation signal (signal 1), via active NFC logic 230-B, to 
mobile device 110-A. As described above, prior to receiving 
the activation signal mobile device 110-A may operate in a 
low power (or nearly no power) mode. In this mode, scanning 
may be deactivated in mobile device 11 0-A and no power may 
be devoted to active NFC logic 230-A, passive NFC logic 
235-A (which does not require power), location monitoring 
logic 240-A, and wireless logic 245-A. 

Mobile device 110-A may receive the location tracking 
activation signal via passive NFC logic 235-A. Passive NFC 
logic 235-A may draw power from the location tracking acti 
vation signal to wake up location monitoring logic 240-A 
(signal 2). In the present example, location monitoring logic 
240-A may include a OPS chipset for receiving GPS satellite 
signals and calculating a location based on the received sig 
nals. In response to the activation signal, location monitoring 
logic 240-A may acquire location monitoring signals from a 
satellite constellation 510 (signal 3). Thereafter, location 
monitoring logic 240-A may calculate location information 
based on the received signals and transmit the location infor 
mation to wireless logic 245-A (signal 4). 
Once the location information has been transferred to wire 

less logic 245-A, it may be relayed to activity manager 500 
via a wireless signal (e. g., a cellular status or registration 
signal) transmitted to an antenna 520 (e.g., a cellular tower) 
(signal 5) and to a mobile telephone switching o?ice (MTSO) 
associated with the antenna 520 (signal 6). MTSO 520 may 
then relay the location information to activity manager 500 by 
any suitable means (signal 7). Exemplary means may include 
a data network such as the Internet, an intranet or LAN, a 
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wireless data network, a cellular network, an analog tele 
phony network (e.g., the public switch telephone network 
(PSTN)), etc. 

In this way, a mobile device may passively receive an 
instruction to enable location monitoring and, subsequently, 
provide the generated location information via a wireless 
communications protocol. By e?iciently enabling location 
tracking, devices and systems consistent with principles of 
the invention may enable more accurate tracking of users for 
billing and safety purposes, as well as any other suitable 
purpose. Using NFC or other short range wireless technolo 
gies eliminates the need to manually establish a location 
tracking session for each user. 

CONCLUSION 

Implementations consistent with the principles of the 
invention may provide a system for passively enabling loca 
tion tracking on a mobile device. 

The foregoing description of preferred embodiments of the 
invention provides illustration and description, but is not 
intended to be exhaustive or to limit the invention to the 
precise form disclosed. Modi?cations and variations are pos 
sible in light of the above teachings or may be acquired from 
practice of the invention. 

For example, while the description above focused on using 
the NFC protocol to send location tracking activation and 
deactivation signals, it will be appreciated that other wireless 
communication protocols could alternatively be used to trans 
mit the activation and deactivation signals. 

While series of acts have been described with regard to 
FIGS. 3-5, the order of the acts may be modi?ed in other 
implementations consistent with the principles of the inven 
tion. Further, non-dependent acts may be performed in par 
allel. 

It will be apparent to one of ordinary skill in the art that 
aspects of the invention, as described above, may be imple 
mented in many different forms of software, ?rmware, and 
hardware in the implementations illustrated in the ?gures. 
The actual software code or specialiZed control hardware 
used to implement aspects consistent with the principles of 
the invention is not limiting of the invention. Thus, the opera 
tion and behavior of the aspects were described without ref 
erence to the speci?c software codeiit being understood that 
one of ordinary skill in the art would be able to design soft 
ware and control hardware to implement the aspects based on 
the description herein. 

Further, certain portions of the invention may be imple 
mented as “logic” that performs one or more functions. This 

logic may include hardware, such as an application speci?c 
integrated circuit or a ?eld programmable gate array, soft 
ware, or a combination of hardware and software. 

It should be emphasiZed that the term “comprises/compris 
ing” when used in this speci?cation is taken to specify the 
presence of stated features, integers, steps, or components, 
but does not preclude the presence or addition of one or more 

other features, integers, steps, components, or groups thereof. 
No element, act, or instruction used in the present applica 

tion should be construed as critical or essential to the inven 

tion unless explicitly described as such. Also, as used herein, 
the article “a” is intended to include one or more items. Where 

only one item is intended, the term “one” or similar language 
is used. Further, the phrase “based on” is intended to mean 
“based, at least in part, on” unless explicitly stated otherwise. 
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What is claimed is: 
1. A method, comprising: 
at a ?rst mobile device, receiving a wireless location track 

ing activation signal from a separate second mobile 
device, where the wireless location tracking activation 
signal is transmitted from the second mobile device to 
the ?rst mobile device using a near ?eld communication 
(NFC) protocol; 

initiating location monitoring at the ?rst mobile device 
based on the received wireless location tracking activa 
tion signal; 

periodically determining a geographic location of the ?rst 
mobile device; and 

transmitting the geographic location of the ?rst mobile 
device from the ?rst mobile device though a network to 
a remote device that is separate from the ?rst and second 
mobile devices, 

where the transmitting the geographic location to the 
remote device includes: 
including the geographic location in cellular radiotele 
phone registration signals; and 

periodically transmitting the cellular radiotelephone 
registration signals to an antenna associated with a 
cellular service provider. 

2. The method of claim 1, 
where the receiving includes: 

receiving the wireless location tracking activation signal 
via a passive wireless receiver; and 

where the initiating the location monitoring includes: 
drawing power from the wireless location tracking acti 

vation signal to transmit a signal from the passive 
wireless receiver to location monitoring logic of the 
?rst mobile device for initiating the location monitor 
ing. 

3. The method of claim 1, where the periodically determin 
ing a geographic location includes: 

receiving global positioning satellite signals; and 
calculating the geographic location based on the received 

global positioning satellite signals. 
4. The method of claim 1, where the periodically determin 

ing a geographic location includes: 
receiving cellular radiotelephone location signals; and 
calculating the geographic location based on the received 

cellular radiotelephone location signals. 
5. The method of claim 1, further comprising: 
storing the geographic location in a memory of the ?rst 

mobile device; and 
transmitting the geographic location to the remote device 

from the memory of the ?rst mobile device. 
6. The method of claim 1, further comprising: 
receiving a wireless location tracking deactivation signal; 

and 
using power from the wireless location tracking deactiva 

tion signal to terminate the location monitoring. 
7. The method of claim 1, where the ?rst mobile device 

comprises one of a laptop computer, a cellular telephone, or a 
personal digital assistant. 

8. The method of claim 1, where the ?rst mobile device 
comprises at least one of an input device or an output device. 

9. The method of claim 1, where the second mobile device 
comprises at least one of a laptop computer, a cellular tele 
phone, or a personal digital assistant. 

10. The method of claim 1, where the location tracking 
activation signal is sent from the second mobile device to the 
?rst mobile device in response to a user selection at the 
second mobile device. 



US 8,095,147 B2 
11 

11. A mobile device comprising: 
a passive Wireless receiver to: 

receive a ?rst activation signal from another mobile 

device, 
transmit a second activation signal using poWer from the 

?rst activation signal, 
receive a ?rst deactivation signal from the other mobile 

device, and 
transmit a second deactivation signal using poWer from 

the ?rst deactivation signal; 
a geographic location device to: 

receive the second activation signal, 
periodically receive location monitoring signals from 

remote location monitoring devices in response to 
receiving the second activation signal, 

periodically calculate geographic location information 
based on the periodically received location monitor 
ing signals, 

periodically transmit a geographic location information 
signal including the geographic location information, 
and 

cease calculating geographic location information upon 
receiving the second deactivation signal; and 

a Wireless transceiver to: 
receive the geographic location information signal, 
establish a Wireless connection With a remote device in 

response to receiving the geographic location infor 
mation signal, and 

periodically transmit the geographic location informa 
tion to the remote device via the Wireless connection. 

12. The mobile device of claim 11, Where the passive 
Wireless transceiver receives the ?rst activation signal via a 
near ?eld communication (NFC) protocol. 
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13. The mobile device of claim 11, Where When transmit 

ting the second activation signal, the passive Wireless receiver 
is con?gured to: 

transmit the second activation signal via a bus. 
14. The mobile device of claim 11, Where the mobile device 

includes a mobile telephone. 
15. The mobile device of claim 11, Where the geographic 

location device consumes no poWer prior to receiving the 
second activation signal. 

16. A netWork device comprising: 
means for receiving a ?rst location tracking activation sig 

nal from an external device using a near ?eld communi 
cation (NFC) protocol; 

means for transmitting a second location tracking activa 
tion signal in response to receiving the ?rst location 
tracking activation signal, the second location tracking 
activation signal causing location monitoring logic 
Within the netWork device to poWer up, Where poWer for 
transmitting the second location tracking activation sig 
nal is draWn from the ?rst location tracking activation 
signal; 

means for periodically determining a geographic location 
of the netWork device upon poWer up of the location 
monitoring logic, Where said means for determining the 
geographic location of the netWork device comprises 
means for storing location monitoring data; 

means for periodically transmitting the determined geo 
graphic location to a remote device; 

means for receiving a Wireless location tracking deactiva 
tion signal; and 

means for using poWer from the Wireless location tracking 
deactivation signal to terminate the location monitoring. 

* * * * * 


